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1 Introduction
        Extensive discussion around NR systems has initiated from previous RAN4 meetings. The recognized RF parameters are stated in [1], which are mainly from ITU request [2]. Due to the high frequency character for above 6GHz, the traditional methods of defining RF parameters are subject to modification consequently.  
2 Discussion
        It is important to study and define relevant RF parameters to design feasible NR systems. Conventionally, RF TX parameters are defined at the output of the RF front-end, but with omni-antenna presumption.. Moving forward to NR, it is necessary to consider respectively for sub-6GHz and above 6GHz. 

2.1 Sub-6GHz realm 
        From RF requirement perspective, the methods of defining TX parameters shall remain the same as the LTE methods, in which the UE output power is measured at the input point of antenna. Because there is no beamforming function involved, the total radiated power should be the output power measured at the input of the antenna.   
Proposal 1: For sub-6GHz, the methods of defining RF TX parameters remain the same as LTE RF TX parameters.

2.2 mmWave

        In mmWave, the RF front-end architecture has significant changes compared with LTE front-end, such as multi-transceiver, beamforming, intermediate frequency, etc. Some of those changes induce modifications to the methods of defining RF TX parameters, as those changes may lead to either less meaningful specification or unreasonable testability. When multiple transceivers are in use simultaneously forming a directional TX signal by beamforming and antenna array, the measurement without beamforming and antenna array can hardly describe any meaningful behavior of the transmitting signal in real application. Rather, it is the EIRP as an important measure to reflect UE transmitting capability, and conduct meaningful study to link budget consideration and other relevant parameters. All the other TX parameters that are related to TX transmit power shall be defined by EIRP as well. EIRP value is determined by a single transmitter output power, the number of transmitters and the beamforming effects. Given the consideration that the number of the transmitters may be different among different implementations, it is worth noting that EIRP shall be defined in a way that is dependent to the number of transmitters.
      On the other hand, certain TX parameters focus on unwanted emissions at an absolute power level, such as spurious emission. They are more meaningful when defined upon the omni-direction for below reasons:

·  The unwanted signals interfere with other devices in a random way without any specific direction; therefore it is more meaningful to define them without the beamforming effect. If the unwanted signal is constrained with beamforming factor in, it may restrict the OOBE unnecessarily.  
· The beamforming gain is the gain related to the effective RF frequency. The frequency response to the beamforming gain at the spurious frequencies does not hold the same as the RF frequency. Thus, it would be difficult to derive adequate values if beamforming effect is counted, as beamforming gain could vary from frequencies to frequencies. 

Consequently, it concludes to define TX parameters related to unwanted signals without antenna array. Below is the detailed consideration for major RF TX parameters in Table 2.1.
Table 2.1 The methods of defining major RF parameters

	TX parameters
	Defined by
	Defined for

	Maximum output power
	EIRP 
	The effective isotropic radiated power  level of interest

	Power dynamic
	EIRP 
	The range of the effective isotropic radiated power of interest

	Spectral mask
	EIRP corrected for beamforming gain 
	The out-of-band unwanted emission

	ACLR
	EIRP corrected for beamforming gain 
	Unwanted adjacent channel leakage 

	Spurious emissions
	Total radiation
	Spurious emissions in a broader frequency range


Proposal 2: Maximum output power and power dynamic, spectral mask and ACLR shall be defined by EIRP; spurious emissions shall be defined by total radiation.
3 Conclusion
        In this contribution, the definitions of major TX parameters are discussed.
Proposal 1: For sub-6GHz, the methods of defining RF TX parameters remain the same as LTE RF TX parameters.
Proposal 2: Maximum output power and power dynamic, spectral mask and ACLR shall be defined by EIRP; spurious emissions shall be defined by total radiation.
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